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(54) METHOD AND DEVICE FOR EXPOSURE CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
device for exposure control, which can reduce the 
processing loads. 

SOLUTION: The method and device comprise a 
histogram creating means 2 for creating a histogram of 
the values of each pixel of an imaging device 0, which is 
equipped with an image sensor having a plurality of 
pixels and can adjust exposure; a histogram edge 
removing means 3 for removing parts of the histogram; a 
centroid calculation means 4 for calculating the centroid 
of the histogram; a comparison means 5 for calculating 
the direction and the size of the shifting of the 
histogram's centroid from a predetermined reference 
range; and an exposure control means 6 for controlling 
the exposure so that the centroid falls within the 
reference range, based on the direction and size 
calculation. Since the frequencies of the operations 
required for calculating the centroid can be made fewer 
than those required for calculating the average value of 

pixel output for one screen, processing loads can be reduced, as compared with the case where 
the average value of pixel output for one screen is used for control. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is an exposure controlling method which is provided with an image sensor which has two or 
more pixels, and controls exposure of an imaging device which can adjust exposure, Create a 
histogram of a pixel value of an image sensor and the center of gravity of said histogram is 
computed, An exposure controlling method controlling exposure so that the center of gravity of 
said histogram enters in said reference interval based on direction and a size of a gap of the 
center of gravity of said histogram to a reference interval set up beforehand. 
[Claim 2] 

The range of the maximum decided in an imaging device of a pixel value before computing the 
center of gravity of said histogram to constant width, and the exposure controlling method 
according to claim 1 with which a pixel value is characterized by removing at least one side with 
the range of constant width from said histogram from 0. 
[Claim 3] 

An exposure controller which is provided with an image sensor which has two or more pixels, and 

controls exposure of an imaging device which can adjust exposure, comprising: 

A histogram preparing means which creates a histogram of a pixel value of an image sensor. 

A centroid calculation means to compute the center of gravity of said histogram. 

A comparison means to compute direction and a size of a gap of the center of gravity of said 

histogram to a reference interval set up beforehand. 

An exposure control means which controls exposure so that the center of gravity of said 
histogram enters in said reference interval based on direction and a size of a gap of the center 
of gravity of said histogram to said reference interval. 

[Claim 4] 

A range and a pixel value of constant width are provided with a histogram end elimination means 
which removes at least one side with the range of 0 to constant width from said histogram from 
the maximum decided in an imaging device of a pixel value, The exposure controller according to 
claim 3, wherein said centroid calculation means computes the center of gravity of said 
histogram which said histogram end elimination means outputted. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the exposure controlling method and exposure controller which are 
provided with the image sensor which has two or more pixels, and control exposure of the 
imaging device which can adjust exposure. 
[0002] 



[Description of the Prior Art^^ 
As an exposure controlling method which Is provided with the image sensor which has two or 
more pixels from the former, and controls exposure of the imaging device which can adjust 
exposure, The exposure controlling method which controls exposure so that the average of the 
stroke region of the luminance signal (it is only hereafter called "the output which is a pixel") 
which a pixel outputs approaches a reference value is proposed (for example, refer to the patent 
documents 1 and patent documents 2). 
[0003] 

The average laverage of the output of the pixel of one screen was computed by the lower 
formula 1, for example using the arithmetic unit. 
[0004] 
[Equation 1] 

K max M max 

laverage = ^ ^ • • • (Si 1 ) 

K maxx M max 



[0005] 

However, as shown in drawing 4 , the pixel number to which Kmax was located in a line with the 
length of the image sensor, the pixel number to which Mmax was located in a line beside the 
image sensor, and I (k, m) are the outputs of the left to the k-th and the m-th pixel P from a top. 
That is, the output of a pixel is added and the average laverage of the output of the pixel of one 
screen is computed by breaking by pixel number KmaxxMmax. In the image sensor (CCD 
element) of the imaging device (CCD camera) generally used, for example by the intercom with a 
camera, it is Kmax=240 and Mmax=320. 
[0006] 

[Patent documents 1] 
JP.H5-207361,A (the 4th page) 
[Patent documents 2] 
JP.H6-46325.A (the 6th page) 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, in the above-mentioned conventional exposure controlling method, in order to compute 
the average of the output of the pixel of one screen, it is necessary to calculate the same 
number of times as a pixel number. In the case of the imaging device mentioned as the example 
in the top, a total of 76800 operations is [ addition ] needed for a time (240x320-1) and division 
at once. Therefore, big load was applied to the arithmetic unit, control of exposure became slow, 
and the flattery nature to change of a picture was getting worse. 
[0008] 

This invention is made in view of the above-mentioned reason, and the purpose is to provide the 
exposure controlling method and exposure controller which can reduce a processing load. 
[0009] 

[Means for Solving the Problem] 

An invention of Claim 1 is an exposure controlling method which is provided with an image 
sensor which has two or more pixels, and controls exposure of an imaging device which can 
adjust exposure, A histogram of a pixel value of an image sensor is created, the center of gravity 
of said histogram is computed, and exposure is controlled so that the center of gravity of said 
histogram enters in said reference interval based on direction and a size of a gap of the center 
of gravity of said histogram to a reference interval set up beforehand. 
[0010] 

Before an invention of Claim 2 computes the center of gravity of said histogram in the invention 
according to claim 1, the range of the maximum decided in an imaging device of a pixel value to 



remove at least one side with the r 



constant width and a pixel varere remove at least one side with the rflfl of 0 to constant width 
from said histogram. 
[0011] 

Exposure controller of this invention which is provided with an image sensor for which it has two 

or more pixels, and controls exposure of an Imaging device which can adjust exposure is 

characterized by that an invention of Claim 3 comprises the following. 

A histogram preparing means which creates a histogram of a pixel value of an image sensor. 

A centroid calculation means to compute the center of gravity of said histogram. 

A comparison means to compute direction and a size of a gap of the center of gravity of said 

histogram to a reference interval set up beforehand. 

An exposure control means which controls exposure so that the center of gravity of said 
histogram enters in said reference interval based on direction and a size of a gap of the center 
of gravity of said histogram to said reference interval. 

[0012] 

An invention of Claim 4 is provided with a histogram end elimination means in which a range and 
a pixel value of constant width remove at least one side with the range of 0 to constant width 
from said histogram in the invention according to claim 3 from the maximum decided in an 
imaging device of a pixel value, Said centroid calculation means computes the center of gravity 
of said histogram which said histogram end elimination means outputted. 
[0013] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described based on Drawings. 
[0014] 

This embodiment is what is provided with the image sensor which has two or more pixels, and 
controls exposure of the imaging device C (for example, CCD camera) which can adjust 
exposure, as shown in drawing 1 , The A/D conversion means 1 which carries out the A/D 
conversion of the output of each pixel of the imaging device C, and the histogram preparing 
means 2 which creates a histogram based on the output of the A/D conversion means 1, The 
histogram end elimination means 3 which removes a part of histogram, and a centroid calculation 
means 4 to compute the center of gravity of a histogram. It has the exposure control means 6 
which controls exposure so that the center of gravity of a histogram approaches a reference 
value based on a comparison means 5 to compute direction and size of the gap of the center of 
gravity of a histogram to the reference interval set up beforehand, and direction and size of the 
gap of the center of gravity of a histogram to a reference interval. The histogram preparing 
means 2, the histogram end elimination means 3, the centroid calculation means 4, the 
comparison means 5, and the exposure control means 6 are realized by arithmetic unit 
respectively like a microcomputer. 
[0015] 

If it explains in detail, the A/D conversion part 1 will carry out the A/D conversion of the output 
of each pixel, and will generate a pixel value. A pixel value is a discrete value corresponding by 
the maximum of the output of the pixel decided in the imaging device C from 0, for example, 
takes the integral value of 0-255. The histogram preparing means 2 creates the histogram which 
shows the pixel number to a pixel value as shown in drawing 2 (a). 
[0016] 

As the 2nd beforehand bigger threshold H than the 1st threshold L and the 1st threshold L is set 
to the histogram end elimination means 3 and it is shown in drawing 2 ( b). a pixel value The range 
to the 0 to 1st threshold L, The range from the 2nd threshold H to the maximum (for example, 
255) of a pixel value is removed from a histogram. Here, the 1st threshold L and the 2nd 
threshold H are set up according to the situation of the setting position of the imaging device C, 
etc. remain without removing the range of the high pixel value of a possibility of corresponding to 
a photographic subject. 
[0017] 

It is good also as composition which sets up the range to remove automatically periodically for 



every photography instead o^^ting up the 1st threshold L and the^^ threshold H beforehand. 
For example, make into the 1st threshold L the position of the valley in the position whose pixel 
value is higher than the peak in a position with the lowest pixel value, and let the position of the 
valley in the position whose pixel value is lower than the peak in a position with the highest pixel 
value be the 2nd threshold H. 
[0018] 

The centroid calculation means 4 computes center-of-gravity Iq (refer to drawing 2 (c)) of the 

histogram which the histogram end elimination means 3 outputted by the lower type 2. 

[0019] 

[Equation 2] 

/ • N(i) 

(S2) 




9 • • 



[0020] 

Here, N(i) is the number of the pixels which take the pixel value i. 
[0021] 

The comparison means 5 computes direction and size of a gap of center-of-gravity Iq to the 

reference interval where the lower limit A1 and the upper limit A2 were set up beforehand, as 
shown in drawing 2 (d). For example, when center-of-gravity Iq is lower than the lower limit A1 of 

a reference interval, the difference W of the lower limit A1 and center-of-gravity Iq is computed. 

[0022] 

The exposure control means 6 controls exposure by controlling the amount of diaphragms and 
shutter speed of the imaging device C so that center-of-gravity Iq enters in a reference interval. 

[0023] 

A result of having controlled based on center-of-gravity Iq of a histogram shown in drawing 3 ( b) 

which standardized and operated orthopedically so that both ends of a histogram shown in 
drawing 3 (a) might be removed in an experiment which an artificer conducted and the maximum 
of a pixel number might be set to 1, A histogram shown in drawing 3 ( c) was obtained, and 
rationalization of exposure was checked. 
[0024] 

According to the above-mentioned composition, an operation performed after all for calculation 
of an arithmetic unit as the centroid calculation means 4 of the center of gravity to accumulate. 
Since it is with addition about [ which was set as a pixel value to multiplication about / which 
was set as a pixel value to a numerator of the formula 2 / a number, and a numerator and a 
denominator of the formula 2, respectively ] a number, and one division, the number of times of a 
required operation will be a number of at most about 3 times set as a pixel value in total. If about 
256 steps of 0-255 are set to a pixel value as a result of an experiment which an artificer 
conducted, it turns out that the exposure control efFect equivalent to a conventional method of 
averaging an output of a pixel of one screen is acquired. In that is, the case of an Image sensor 
which has a pixel of about 1 00,000-300,000 like an image sensor carried in an imaging device 
used, for example by an intercom with television. An operation which an arithmetic unit used for 
this invention performs as the centroid calculation means 4 will not fulfill 1000 times with a 
conventional method of averaging an output of a pixel of one screen in total to performing about 
1 00,000 times - 300,000 operations, either. Since histogram creation is the light processing of a 
grade which can be performed also with a cheap arithmetic unit, a processing load is reduced 



synthetically. 
[0025] 

Therefore, when a burden to an arithmetic unit decreases, control of exposure accelerates, 
Since flattery nature to change of a luminosity of a picture improves, it is suitable for imaging 
devices installed in environment where a luminosity of a picture changes easily, such as a 
camera, a camera of an intercom with television, a surveillance camera, etc. which are installed 
in the door of collective housing, such as an apartment Or though flattery nature equivalent to 
the former is maintained, cost can be lowered using an arithmetic unit of a low speed cheaper 
than an arithmetic unit used conventionally. A required memory decreases by reducing a 
processing load. 
[0026] 

Since the histogram end elimination means 3 is established, a phenomenon in which a 
photographic subject carries out black crushing when an extremely bright field exists in a screen, 
a phenomenon in which a photographic subject white-flies when an extremely dark field exists in 
a screen, etc. are prevented, and more suitable exposure control is attained. Since the number of 
times of an operation for computing the center of gravity of a histogram compared with a case 
where the histogram end elimination means 3 moreover is not established when width of a 
histogram becomes narrow becomes fewer, a processing load is reduced further. 
[0027] 

[Effect of the Invention] 

The invention of Claim 1 is an exposure controlling method which is provided with the image 
sensor which has two or more pixels, and controls exposure of the imaging device which can 
adjust exposure. Create the histogram of the pixel value of an image sensor and the center of 
gravity of said histogram is computed, Since exposure is controlled so that the center of gravity 
of said histogram enters in said reference interval based on direction and size of the gap of the 
center of gravity of said histogram to the reference interval set up beforehand, The number of 
times of an operation required for calculation of the center of gravity of a histogram can be 
made less than the number of times of an operation required for calculation of the average value 
of the output of the pixel of one screen. And since histogram creation is the light processing of a 
grade which can be performed also with a cheap arithmetic unit, it can reduce a synthetic 
processing load compared with the case where the average value of the output of the pixel of 
one screen is used for control. 
[0028] 

The range of the maximum decided in the imaging device of a pixel value before the invention of 
Claim 2 computes the center of gravity of said histogram in the invention according to claim 1 to 
constant width, From 0, since a pixel value removes at least one side with the range of constant 
width from said histogram, The phenomenon in which a photographic subject carries out black 
crushing when an extremely bright field exists in a screen, the phenomenon in which a 
photographic subject white-flies when an extremely dark field exists in a screen, etc. are 
prevented, and more suitable exposure control is attained. Since the number of times of the 
operation for computing the center of gravity of a histogram when the width of a histogram 
moreover becomes narrow becomes fewer, a processing load is reduced further. 
[0029] 

The histogram preparing means which the invention of Claim 3 is an exposure controller which is 
provided with the image sensor which has two or more pixels, and controls exposure of the 
imaging device which can adjust exposure, and creates the histogram of the pixel value of an 
image sensor, A comparison means to compute a centroid calculation means to compute the 
center of gravity of said histogram, and direction and size of the gap of the center of gravity of 
said histogram to the reference interval set up beforehand, Since it has an exposure control 
means which controls exposure so that the center of gravity of said histogram may enter in said 
reference interval based on direction and size of the gap of the center of gravity of said 
histogram to said reference interval, The number of times of an operation required for calculation 
of the center of gravity of a histogram can be made less than the number of times of an 
operation required for calculation of the average value of the output of the pixel of one screen, 



And since histogram creatioSiPthe light processing of a grade whic^P^n be performed also with 
a cheap arithmetic unit it can reduce a synthetic processing load compared with the case where 
the average value of the output of the pixel of one screen is used for control. 
[0030] 

The invention of Claim 4 is provided with the histogram end elimination means in which the range 
and pixel value of constant width remove at least one side with the range of 0 to constant width 
from said histogram in the invention according to claim 3 from the maximum decided in the 
imaging device of a pixel value, Since said centroid calculation means computes the center of 
gravity of said histogram which said histogram end elimination means outputted, The 
phenomenon In which a photographic subject carries out black crushing when an extremely bright 
field exists in a screen, the phenomenon in which a photographic subject white-flies when an 
extremely dark field exists in a screen, etc. are prevented, and more suitable exposure control is 
attained. Since the number of times of the operation for computing the center of gravity of a 
histogram when the width of a histogram moreover becomes narrow becomes fewer, a 
processing load is reduced further. 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the embodiment of this invention. 
[Drawing 2] It is an explanatory view of operation showing the same as the above. 
[Drawing 3] It is an explanatory view showing an experimental result same as the above. 
[Drawing 4] It is an explanatory view showing how to ask for the average of the output of a pixel 
in a conventional example. 
[Description of Notations] 

2 Histogram preparing means 

3 Histogram end elimination means 

4 Centroid calculation means 

5 Comparison means 

6 Exposure control means 
C Imaging device 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the embodiment of this invention. 
[Drawing 2] It is an explanatory view of operation showing the same as the above. 
[Drawing 3] It is an explanatory view showing an experimental result same as the above. 
[Drawing 4] It is an explanatory view showing how to ask for the average of the output of a pixel 
in a conventional example. 
[Description of Notations] 

2 Histogram preparing means 

3 Histogram end elimination means 



4 Centroid calculation means^ 

5 Comparison means 

6 Exposure control means 
C Imaging device 
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[Drawing 1] 
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(54) METHOD AND DEVICE FOR EXPOSURE CONTROL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
device for exposure control, which can reduce the 
processing loads. 

SOLUTION: The method and device comprise a 
histogram creating means 2 for creating a histogram of 
the values of each pixel of an imaging device C. which is 
equipped with an image sensor having a plurality of 
pixels and can adjust exposure; a histogram edge 
removing means 3 for removing parts of the histogram; a 
centroid calculation means 4 for calculating the centroid 
of the histogram; a comparison means 5 for calculating 
the direction and the size of the shifting of the 
histogram's centroid from a predetermined reference 
range; and an exposure control means 6 for controlling 
the exposure so that the centroid falls within the 
reference range, based on the direction and size 
calculation. Since the frequencies of the operations 
required for calculating the centroid can be made fewer 
than those required for calculating the average value of 

pixel output for one screen, processing loads can be reduced, as compared with the case where 
the average value of pixel output for one screen is used for control. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is an exposure controlling method which is provided with an image sensor which has two or 
more pixels, and controls exposure of an imaging device which can adjust exposure, Create a 
histogram of a pixel value of an image sensor and the center of gravity of said histogram is 
computed, An exposure controlling method controlling exposure so that the center of gravity of 
said histogram enters in said reference interval based on direction and a size of a gap of the 
center of gravity of said histogram to a reference interval set up beforehand. 
[Claim 2] 

The range of the maximum decided in an imaging device of a pixel value before computing the 
center of gravity of said histogram to constant width, and the exposure controlling method 
according to claim 1 with which a pixel value is characterized by removing at least one side with 
the range of constant width from said histogram from 0. 
[Claim 3] 

An exposure controller which is provided with an image sensor which has two or more pixels, and 

controls exposure of an imaging device which can adjust exposure, comprising: 

A histogram preparing means which creates a histogram of a pixel value of an image sensor. 

A centroid calculation means to compute the center of gravity of said histogram. 

A comparison means to compute direction and a size of a gap of the center of gravity of said 

histogram to a reference interval set up beforehand. 

An exposure control means which controls exposure so that the center of gravity of said 
histogram enters in said reference interval based on direction and a size of a gap of the center 
of gravity of said histogram to said reference interval. 

[Claim 4] 

A range and a pixel value of constant width are provided with a histogram end elimination means 
which removes at least one side with the range of 0 to constant width from said histogram from 
the maximum decided in an imaging device of a pixel value, The exposure controller according to 
claim 3, wherein said centroid calculation means computes the center of gravity of said 
histogram which said histogram end elimination means outputted. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the exposure controlling method and exposure controller which are 
provided with the image sensor which has two or more pixels, and control exposure of the 
imaging device which can adjust exposure. 
[0002] 



[Description of the Prior Art^jj^ 

As an exposure controlling method which is provided with the image sTnsor which has two or 
more pixels from the former, and controls exposure of the imaging device which can adjust 
exposure, The exposure controlling method which controls exposure so that the average of the 
stroke region of the luminance signal (it is only hereafter called "the output which is a pixel") 
which a pixel outputs approaches a reference value is proposed (for example, refer to the patent 
documents 1 and patent documents 2). 
[0003] 

The average laverage of the output of the pixel of one screen was computed by the lower 
formula 1, for example using the arithmetic unit. 
[0004] 
[Equation 1] 

K max Af max 

laverage = ^ ^"^ • • • (it 1 ) 

iCmaxxMmax 



[0005] 

However, as shown in drawing 4 , the pixel number to which Kmax was located in a line with the 
length of the image sensor, the pixel number to which Mmax was located in a line beside the 
image sensor, and I (k, m) are the outputs of the left to the k-th and the m-th pixel P from a top. 
That is, the output of a pixel is added and the average laverage of the output of the pixel of one 
screen is computed by breaking by pixel number KmaxxMmax. In the Image sensor (CCD 
element) of the^ imaging device (CCD camera) generally used, for example by the intercom with a 
camera, it is Kmax=240 and Mmax=320. 
[0006] 

[Patent documents 1] 
JP.H5-207361vA (the 4th page) 
[Patent documents 2] 
JP,H6-46325.A (the 6th page) 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, in the above-^mentioned conventional exposure controlling method, in order to compute 
the average of the output of the pixel of one screen, it is necessary to calculate the same 
number of times as a pixel number. In the case of the imaging device mentioned as the example 
in the top, a total of 76800 operations is [ addition ] needed for a time (240x320-1) and division 
at once. Therefore, big load was applied to the arithmetic unit, control of exposure became slow, 
and the flattery nature to change of a picture was getting worse. 
[0008] 

This invention is made in view of the above-mentioned reason, and the purpose is to provide the 
exposure controlling method and exposure controller which can reduce a processing load. 
[0009] 

[Means for Solving the Problem] 

An invention of Claim 1 is an exposure controlling method which is provided with an image 
sensor which has two or more pixels, and controls exposure of an imaging device which can 
adjust exposure, A histogram of a pixel value of an image sensor is created, the center of gravity 
of said histogram is computed, and exposure is controlled so that the center of gravity of said 
histogram enters in said reference interval based on direction and a size of a gap of the center 
of gravity of said histogram to a reference interval set up beforehand. 
[0010] 

Before an invention of Claim 2 computes the center of gravity of said histogram in the invention 
according to claim 1, the range of the maximum decided in an imaging device of a pixel value to 



constant width and a pixel vaUPremove at least one side with the r^HP of 0 to constant width 
from said histogram. 
[0011] 

Exposure controller of this invention which is provided with an image sensor for which it has two 

or more pixels, and controls exposure of an imaging device which can adjust exposure is 

characterized by that an invention of Claim 3 comprises the following. 

A histogram preparing means which creates a histogram of a pixel value of an image sensor. 

A centroid calculation means to compute the center of gravity of said histogram. 

A comparison means to compute direction and a size of a gap of the center of gravity of said 

histogram to a reference interval set up beforehand. 

An exposure control means which controls exposure so that the center of gravity of said 
histogram enters in said reference interval based on direction and a size of a gap of the center 
of gravity of said histogram to said reference interval. 

[0012] 

An invention of Claim 4 is provided with a histogram end elimination means in which a range and 
a pixel value of constant width remove at least one side with the range of 0 to constant width 
from said histogram in the invention according to claim 3 from the maximum decided in an 
imaging device of a pixel value, Said centroid calculation means computes the center of gravity 
of said histogram which said histogram end elimination means outputted. 
[0013] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described based on Drawings. 
[0014] 

This embodiment is what is provided with the image sensor which has two or more pixels, and 
controls exposure of the imaging device C (for example, CCD camera) which can adjust 
exposure, as shown in drawing 1 , The A/D conversion means 1 which carries out the A/D 
conversion of the output of each pixel of the imaging device C, and the histogram preparing 
means 2 which creates a histogram based on the output of the A/D conversion means 1, The 
histogram end elimination means 3 which removes a part of histogram, and a centroid calculation 
means 4 to compute the center of gravity of a histogram. It has the exposure control means 6 
which controls exposure so that the center of gravity of a histogram approaches a reference 
value based on a comparison means 5 to compute direction and size of the gap of the center of 
gravity of a histogram to the reference interval set up beforehand, and direction and size of the 
gap of the center of gravity of a histogram to a reference interval. The histogram preparing 
means 2, the histogram end elimination means 3, the centroid calculation means 4, the 
comparison means 5, and the exposure control means 6 are realized by arithmetic unit 
respectively like a microcomputer. 
[0015] 

If it explains in detail, the A/D conversion part 1 will carry out the A/D conversion of the output 
of each pixel, and will generate a pixel value. A pixel value is a discrete value corresponding by 
the maximum of the output of the pixel decided in the imaging device C from 0, for example, 
takes the integral value of 0-255. The histogram preparing means 2 creates the histogram which 
shows the pixel number to a pixel value as shown in drawing 2 (a). 
[0016] 

As the 2nd beforehand bigger threshold H than the 1 st threshold L and the 1 st threshold L is set 
to the histogram end elimination means 3 and it is shown in drawing 2 ( b), a pixel value The range 
to the 0 to 1st threshold L, The range from the 2nd threshold H to the maximum (for example, 
255) of a pixel value is removed from a histogram. Here, the 1 st threshold L and the 2nd 
threshold H are set up according to the situation of the setting position of the imaging device C, 
etc. remain without removing the range of the high pixel value of a possibility of corresponding to 
a photographic subject 
[0017] 

It is good also as composition which sets up the range to remove automatically periodically for 



every photography instead o^^ting up the 1st threshold L and the^^ threshold H beforehand. 
For example, make into the 1st threshold L the position of the valley in the position whose pixel 
value is higher than the peak in a position with the lowest pixel value, and let the position of the 
valley in the position whose pixel value is lower than the peak in a position with the highest pixel 
value be the 2nd threshold H. 
[0018] 

The centroid calculation means 4 computes centei^of^gravity Iq (refer to drawing 2 (c)) of the 

histogram which the histogram end elimination means 3 outputted by the lower type 2. 

[0019] 

[Equation 2] 

HA 

r^i^^ • • • (S;2) 




[0020] 

Here, N(i) is the number of the pixels which take the pixel value i. 
[0021] 

The comparison means 5 computes direction and size of a gap of center-of-gravity Iq to the 

reference interval where the lower limit A1 and the upper limit A2 were set up beforehand, as 
shown in drawing 2 (d). For example, when center-of-gravity Iq is lower than the lower limit A1 of 

a reference interval, the difference W of the lower limit A1 and center-of-gravity Iq is computed. 

[0022] 

The exposure control means 6 controls exposure by controlling the amount of diaphragms and 
shutter speed bf the imaging device C so that center-of-gravity Iq enters in a reference interval. 

[0023] 

A result of having controlled based on center-of^gravity Iq of a histogram shown in drawing 3 (b) 

which standardized and operated orthopedically so that both ends of a histogram shown in 
drawing 3 (a) might be removed in an experiment which an artificer conducted and the maximum 
of a pixel number might be set to 1, A histogram shown in drawing 3 ( c) was obtained, and 
rationalization of exposure was checked. 
[0024] 

According to the above-mentioned composition, an operation performed after all for calculation 
of an arithmetic unit as the centroid calculation means 4 of the center of gravity to accumulate, 
Since it is with addition about [ which was set as a pixel value to multiplication about / which 
was set as a pixel value to a numerator of the formula 2 / a number, and a numerator and a 
denominator of the formula 2, respectively ] a number, and one division, the number of times of a 
required operation will be a number of at most about 3 times set as a pixel value in total. If about 
256 steps of 0-255 are set to a pixel value as a result of an experiment which an artificer 
conducted, it turns out that the exposure control effect equivalent to a conventional method of 
averaging an output of a pixel of one screen is acquired. In that is, the case of an image sensor 
which has a pixel of about 100,000-300,000 like an image sensor carried in an imaging device 
used, for example by an intercom with television. An operation which an arithmetic unit used for 
this invention performs as the centroid calculation means 4 will not fulfill 1000 times with a 
conventional method of averaging an output of a pixel of one screen in total to performing about 
100,000 times - 300,000 operations, either. Since histogram creation is the light processing of a 
grade which can be performed also with a cheap arithmetic unit, a processing load is reduced 



synthetically. 
[0025] 

Therefore, when a burden to an arithmetic unit decreases, control of exposure accelerates. 
Since flattery nature to change of a luminosity of a picture improves, it is suitable for imaging 
devices installed in environment where a luminosity of a picture changes easily, such as a 
camera, a camera of an intercom with television, a surveillance camera, etc. which are installed 
in the door of collective housing, such as an apartment. Or though flattery nature equivalent to 
the former is maintained, cost can be lowered using an arithmetic unit of a low speed cheaper 
than an arithmetic unit used conventionally. A required memory decreases by reducing a 
processing load. 
[0026] 

Since the histogram end elimination means 3 is established, a phenomenon in which a 
photographic subject carries out black crushing when an extremely bright field exists in a screen, 
a phenomenon in which a photographic subject white-flies when an extremely dark field exists in 
a screen, etc. are prevented, and more suitable exposure control is attained. Since the number of 
times of an operation for computing the center of gravity of a histogram compared with a case 
where the histogram end elimination means 3 moreover is not established when width of a 
histogram becomes narrow becomes fewer, a processing load is reduced further. 
[0027] 

[Effect of the Invention] 

The invention of Claim 1 is an exposure controlling method which is provided with the image 
sensor which has two or more pixels, and controls exposure of the imaging device which can 
adjust exposure, Create the histogram of the pixel value of an image sensor and the center of 
gravity of said histogram is computed, Since exposure is controlled so that the center of gravity 
of said histogram enters in said reference interval based on direction and size of the gap of the 
center of gravity of said histogram to the reference interval set up beforehand. The number of 
times of an operation required for calculation of the center of gravity of a histogram can be 
made less than the number of times of an operation required for calculation of the average value 
of the output of the pixel of one screen. And since histogram creation is the light processing of a 
grade which can be performed also with a cheap arithmetic unit, it can reduce a synthetic 
processing load compared with the case where the average value of the output of the pixel of 
one screen is used for control. 
[0028] 

The range of the maximum decided in the imaging device of a pixel value before the invention of 
Claim 2 computes the center of gravity of said histogram in the invention according to claim 1 to 
constant width. From 0, since a pixel value removes at least one side with the range of constant 
width from said histogram, The phenomenon in which a photographic subject carries out black 
crushing when an extremely bright field exists in a screen, the phenomenon in which a 
photographic subject white-flies when an extremely dark field exists in a screen, etc. are 
prevented, and more suitable exposure control is attained. Since the number of times of the 
operation for computing the center of gravity of a histogram when the width of a histogram 
moreover becomes narrow becomes fewer, a processing load is reduced further. 
[0029] 

The histogram preparing means which the invention of Claim 3 is an exposure controller which is 
provided with the image sensor which has two or more pixels, and controls exposure of the 
imaging device which can adjust exposure, and creates the histogram of the pixel value of an 
image sensor, A comparison means to compute a centroid calculation means to compute the 
center of gravity of said histogram, and direction and size of the gap of the center of gravity of 
said histogram to the reference interval set up beforehand, Since it has an exposure control 
means which controls exposure so that the center of gravity of said histogram may enter in said 
reference interval based on direction and size of the gap of the center of gravity of said 
histogram to said reference interval, The number of times of an operation required for calculation 
of the center of gravity of a histogram can be made less than the number of times of an 
operation required for calculation of the average value of the output of the pixel of one screen, 



And since histogram creatio^Pkhe light processing of a grade whicl^h be performed also with 
a cheap arithmetic unit it can reduce a synthetic processing load compared with the case where 
the average value of the output of the pixel of one screen is used for control. 
[0030] 

The invention of Claim 4 is provided with the histogram end elimination means in which the range 
and pixel value of constant width remove at least one side with the range of 0 to constant width 
from said histogram in the invention according to claim 3 from the maximum decided in the 
imaging device of a pixel value. Since said centroid calculation means computes the center of 
gravity of said histogram which said histogram end elimination means outputted, The 
phenomenon in which a photographic subject carries out black crushing when an extremely bright 
field exists in a screen, the phenomenon in which a photographic subject white-flies when an 
extremely dark field exists in a screen, etc. are prevented, and more suitable exposure control is 
attained. Since the number of times of the operation for computing the center of gravity of a 
histogram when the width of a histogram moreover becomes narrow becomes fewer, a 
processing load is reduced further. 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the embodiment of this invention. 
[Drawing 2] It is an explanatory view of operation showing the same as the above. 
[Drawing 3] It is an explanatory view showing an experimental result same as the above. 
[Drawing 4] lt is an explanatory view showing how to ask for the average of the output of a pixel 
in a conventional example. 
[Description of Notations] 

2 Histogram preparing means 

3 Histogram end elimination means 

4 Centroid calculation means 

5 Comparison means 

6 Exposure control means 
C Imaging device 
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